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(54) METHOD FOR COMPENSATING DISTORTION OF FREQUENCY CONVERTER AND 
RADIO RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radio receiver 
with a distortion compensation function that ensures 
excellent linearity without causing increase in 
adjustment components and increase in a consumed 
current that leads to an increased cost of a frequency 
converter. 

SOLUTION: An IQ frequency converter 103 receives an 
RF signal from an antenna 101 and converts the 
frequency of the signal into a lower frequency by using 
two orthogonal reference signals generated by a local 
oscillator 105 and a p/2 phase shifter 106, A/D 
converter 109a, 109b convert the signal into a digital 
signal and a digital signal processing section 1 10 
conducts demodulation of the signal through digital 
processing in a direct conversion receiver. The direct 
conversion receiver has a control section 1 14 that gives 
a distortion control signal 1 23 for changing secondary 
distortion to the IQ frequency converter 103 when an 
error detection circuit 1 13 detects a reception error of 
the RF signal consecutively for a prescribed number of times from an output of a demodulator 
111. 
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t,HraaSjEL<»«-C#**3l="r4fc«)l3l*. Z0> 
f*F5§M!4 0 4(Z^D/U 4 0 8 b^A* 4 0 7 

Jel±J&*HrBJKUi*i4 o 3 <h Lt*It44. RfrM 
&fc±J2) 4 0 3^U^4 O 7 cfe y tTBoTL^a^H 
(*. I M2«WPa— K*2«»ffl*4 0 2*«*a>lt»« 
4 O 4\>XTtt±Z> T4J T5J r 6 J r7j (Divfftfr 

*><g*fil4 0 6CDi:#. Uf«»U»4 0 34<U-<;U4 0 

— 2«aa»4 0 23Wfr«lt4 0 4jaTt!a 
l***lzli* I M2«j»3— K* T4J T5J T6j 

[oo4i] *»Mic*-i<a*ifli*aa>*#w 

*>xS«rt^©96S'— 

T D D yXfA^T DMA/FDD vXfAlCfct^Ts 

* W<DStt«*5*l=»-3 < ^*t<§ *ttin L fc 
ff^ttotL^o JUT. S5<D^*i«*>— 
96*>— >X IZO l^T iftB^-T £ e 
[0 0 4 2] iSJUXf 7^5 0 1t*g*(DlI 

£ON<tLs ^f7?5 0 2ti*fel (BS) frt>&(f 
$+L^i3> hP- JU^**>JU (CCH) £fififfiLT. S 

^T7^503th77'f'^fY^ (TCH) 

atSMlitty* illittSlcA^o IBttUtl*. Hi* 

<dx^— gmnuKi i 3iCcfc u§ix7-, o*yss 

OT©HSOT»»««fflLte^ (BE 
R) t,L<(i37U— AX7- m (FER) ^/H^-r^o 
ICtlt CRC (Cyc I i c Redundancy Code) |c££x 

[0043] *-r-*;/^5 O 4t'CRCl7- tfgtai^ft 
fc**l:il*. ^CDXf 7^5 0 5t*CRCX7-Sai 
gfcM£M = M+ 1 CD £ 'J KTSo 

X^^^5 0 5 tli C R ci7-ia@aMt^^ 
afltfltv— ^r>^5 i 6-CfiEffltl>CRCX7- gliUdJ 

[0044] CRCX7- (Dl^S^^COS^i: LTf*. 
&LTCD 3 tl Z> o 

(ei) T*a*<H*sj"CBfaaf-a*^"c^*** : 

(E2) flWU^Utf/MS^ l»tl:J:otCRCX 
^ — *<S§±LTl^** : CCD**I*. SifeJi (S» 
Si) 

(E3) 2#S*<f££LTl^** : Cftl*B4T*2& 



mihtiA 0 2^rF§fil4 0 4 £±SoTl*S»*K*£ 
"TSo C*tlC»LTI*2«a*«. 0 
4a, 104 bCD2 2fcSSCDftJ®)£fT5p 

[0 0 4 5] ::t\ *Hffiff2ffii* (ei) t (E2) 

lzB8LTI*!SE**a4:H«T?fey, (E3) (0fcJ&G>v 

>X5 i ei-otvci*. ai::ttL<lMi*-«. 

[0046] Xf ^^5 0 4t?CRCl7-Sttttt4 
Zf9?5 0 6«Mff»t (RSS I ) £ff£ 
U Xt-vZTS O 7t^SL/^R 1 £CDJt^£fr5o 
RS S I *<HrSU^UR 1 «fcy *,/]** 1***1-1** Xx 
0 8T?N0>at-f ><? U > > h-T£o &fc* Nl* 
RS S I A<Efr£U'<;UR 1 <fcy /J*S < ftofcEIBrefe 
So C(D«fEI** $l:CRCX7- <0WBffi (El) . 
(E2) <DL^*il=*«*a>3^tW3e"*'4fc*>l=*a"C 

[00 47] Xf7?50 5tCRCX7- 

B#|C>f ><7 'J y >hJ*lfcCRCX7-*S08M©tt 

UH^tL^ (YES) *0)Xf'^5 1 

0MSJSSi:aotxf7^5i i cd r^D^h^l 
*V Xf 1 3CD rjg&ftKKs*j cd^-t 

[0 0 4 8] -Tftib*). Xf*;^5 1 OT'RSS I tfftr 

su^R 1 j:y/h*<ftofciHi»NA<ja^aN i *y 

*,^l*** (YES) IZI*. RSS I 3b<^Sfil^y 

(E2) : flMtU*^**']**^ »*t*l=cfeoT 
CRCX7-^4ltl>^(!:^jSt^o 
[0 0 4 9] ffiU:. Xx*V 3?5 1 OtrRS S I ffi^b 

k;ur i j:y^^<^ofciHiiaN^^§tN i .fcy 

fcl*** (NO) iZli, (El) : R S S I *<»Sttck 

[0 0 5 0] 1 O0)flS«*tf (E2) CD* 

*. oSyflM-U^JUtf'J**^ ^lCct7tCRC 
X^-*<fg±LTl*&**l-l*. X-r^^5 1 3|Z$1A, 
•t?BSl=»LT«a*M***aiL. Xf7^5 1 4 

1 5"CCCH^ffiSLTaiS'J>^*5t5:Lfc^. X-x 

^*^5 0 3(D rTCH^gfi (96) J i-MSo 

[005 1] X>*rvZfS 1 0 (E 

i ) cd**. otyRss i j^asttct y < * t 
*a*<H»»i-t?Braa^a»LTi*s**ici*. x-x^ 

7f5 1 1 izJt^BS lz»LTX a !y hftHK* 

So ^CD^. BS^b(D»*l:«t^f-;?5l2W 

Uv ^UW.^^tz^ XtV?* 030) TTCHiUS 

m (96) J l=R«. 

[0052] CRCX^~^aEE]aM<i:. RSS 

1 35<BrSU^R 1 *y'h*<tt-3fcH»Na>«l*, x 
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o 4TTCRCX7- wmfcftmzfrtzy&mz 

tlZfrvltm* (B«*-r) f^'J7$*U £fcX^ 
^5 1 2 0> rxn-v h^MJ fc&lM^XT^v^S 1 5(7> 

rccHjfgj 0ii:t^'J7JW o . 

[0 0 5 3] 0 5*fl)I««i/-^>X5 1 6IZ 

5 0 — JR«iaJSMA<a5e»M 1 IZitLfc 

l^l*Xf^?5 0 3fl) ryCH&gfl (SIS) J 

My. c r ci7-iais]aM^M 1 cit^t -exf 

9 Tr C R C X7— KWaftMabC«£ftM 1 \zM Ltz t *0 
IS®v-^r>X5 i 6£iIi&LTX7^ 

?5 0 3IZl^ e 

[0 0 5 4] ilifiv-y>X5 i X-x^^S 
1 7"CCRCX7-i»L*aS»L 1 ittKti, c 
RCI7- SgfcLte, CRCI7- ^aSSlCX^f^S 
1 6trCRCx^-M«lH]^M<b^(Z^>^ 'J* > h£ 
-^l^^^!^ r fta>«Hatf||6ft«i«. 

[005 5] .CRCl7-i»LA<«SRL1*fiie 
&l**^->tt»«M 1 4*x& I QSSftKMISi 0 3-v 
»ffi*«»»W«I*1 2 3 0)* (3*»/W7X) * 

[0056] • CRCI7- ®»LA<»3E»L 1 
fc»*-«W»i 1 4A x b I QHXRKM1 0 3^HI 
HJ*'*M«IWI# 1 230)1 (St»/W7X) £^ 
fbS-tt\ a, 1O4bt'*4t42*l0) 

i^Hg-r^) (Xt^v^S 1 8) 0 CL(Dt$. I^B#|ZL 

[0057] -Tfcfrtu CRCI7- A<«iai**tfcJi 

cRci7-iaiaL^ssaL 1 izs-rssiz. s 

MMH»i 2.3<&«££<t*i*T5*^/W7'x£aE 

1 8) o fits Xf7?5 O 9T? 
CRCX^-JR»igttMA<affi»M 1 lz«Lfc<!:¥iJ£S 
3Wl04a, 104b^4t§2^l 
0>**»b*-fr. TCH&gft Uf7?503) % C 

Rci7-^ Uf-^504) £ttit*o ::t\ 

CRCi7-^ai Ufy7*504) "e»r3EB*IBIw^fc 
yCRCX9— 3^ttU*ttftl+tltfJ ft*<WMSS'— * 
VXtHttl::. CRCX^— JMRBttM. RSSl4<Bf 

SU^R i <ty/J>$<3S:ofclajaN % fiWCRCi 
7— H33& L0)fiI3:£ 'J7L (H«#-r) . TCHiHSif 
Uf7?5 0 3) S«fft5. 

[0 0 5 8] CRCl5-*«§»MO«gRM 
1 Ifflfii/-^>X5 1 6tffll^CRCl7-@ 

2 3 <t S4(D«t^ir^-r i Mzmm^— 

K£%£fcl|'fr« IM2$tj»3-K (=5+^104 
a, 104bO/W7X) fCRCX7-M®aM(7) 



7X0)T1?CRCX7- giai^?T5<Z)A<»3S-efc 
&o L1=MK (R8pr(S«tS*»yW7 

li. B4<D«-CI4 I M2(l83-KRA<8l4(D"e, L 
1=MlT8tLt, CRCI7- tttU£?Tl*tt*<&. 

[0 0 5 9] ftfc\ HfgCDillS*. 2*Sa*4 0 2l4 

it§t4 0 4^i^TiNrt, <£oti* 4 

C£tett<. I M 2 tO»a - K t 2 4 o 2 It 

«W/hS«:«fcft*J:5lc|ft3E*ti-CL^i:*S.6*L 
£o ^(Dtztb. aSG)lM2M»3-K (ftffitt) A<« ■ 
itfB4©a-K T5j a>ttttfzfc4J:3<P»*. -tO) 
118^3- K T4J r 6 J T?2*gUi*4 O 235<J=y/h 

$ < uz>»imtiEtfmi^ 0 Sot, iM2t»a-Kst 

SE-rst^ici*. h»(D=i— K r 4 j rej i=B*m££ 

<WyfflTft. *l***.*ttf. CRCI7-RUBRL 

"Cfe^o Z0>ll*IMMK OftJSgtLKDfflyStO) 

a>2*ffiHS*4 0 2<Dttffi|Z.fcoT»A;»ltfc*:l\, 
[0 0 6 0] *fc, Rtt(Ol^b. IM2i»3-K 

> hftt&BXSftfctf'r;/ Mcfll+Tfcfl;*1*4«fc3lz. 

«8<tt*< r 4 j T4j - r 3 j - T5j - r 2 j 

— rej — > r i j — ♦ r 7 j —> roj a>&oiz*?#if9\z 

[0 06 1] d(7>J:5lwB5fc^Ltcaii*>— >y>xiz 

B 4 £ 5 fciHWI-^- (OM2SW3- 
K) <D*J»ffiHrtT?2*Sffl*4 0 2A<»S«4 0 4lsl 

3) : r2*s*<9E±L-ci*s**j a>«y&<b«Bii 
e»wi=»***u 2*BfZcfc*»««Ftta>*ft*Ha 

[0 0 6 2] (S6(7>iiISv~^r>xizoi>r) 
^6(7>illSi>— <7■>x^z•^l^T. H5i:H-<Dftl7f 

Xtli, iaiv-^>X6 O 1 ^i5*0)Ilif y- 
*r>X5 1 6tiftotfey, Xf7^5 1 8Tr = W 
/WTXSEBlCittnEriC. Xf^6027?RSSI(D 
»#ttlP*W5tU'<;UR2iJt«U ZP*<R2*y 
t'J^l^li^lrCD^X-x^^S 1 8lZil^. IPA<R2 
J£l± (0**1:: 14* ^*C0**X-x^^5 0 30) TTCHiH 

Sit (BE) j icM£ 0 ::t\ Bf^u^^R 2iiR 2 

=2*2ttaa*«4 06+fi(rlD/U4 O 8 
[0 0 6 3] C<Dcfc5l3B6<&Sfiv— ^>XT'lt C 

Rcx5-*<«ias$^ aorss \ <D&#miptfm 

fels*J\,R2\Zffitzti:l*m'£\Z0)&.* ^J^JSiJl 14^b 
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£y. £ * U^/KDliL^SlCcfcotMtl) 

2^(D^iig^^b-rC(!:A<pr^<hnj:i>o fcfc. CCD 

l*fc»««#MU£ (RSS I) (D^ttt-r+ttfcfcL^. 
[0 0 6 4] (B7<DiSIS>>— <r>X(COlNT) *|gfIB 

[0 0 6 5] I7lt CCDJ:5&ffiKv— ' !r>X<D«T* 

0 3<DTCH^m (IB) a>«r«BfiziaJDLrL^«. 

[0 0 6 6] &fc\ DC^-^-iz^ hfi;HX^^^7 0 1 
t DC^-^-tr^ ■ CCHigXf 7^7 0 2 COM 

ttWfc^SfeKOlvCI** ^¥8- 1 6 O 3 6 m 

tEtrfe-So 

[0 0 6 7] (B8CDiI{Iv— >r>XIZOl\T) 170 

ilfiv'— ^>XfZ&l\T(£. DCt^t7 CC 

HlffiXf 7^7 0 2C7>ffi31^fToTt>^)FBl[C UK^U 

*su * j: y c c h ft a ^ 3& < & & prf&te ^ fe 

* h!&£- CCHfflSco^Hlz. 
xS-SJB-rfilScfci,^ 

[0 0 6 8] B8f4. ZCD^^tumZi'— *r>*<DtoV 
fey. Xtv77 0 2T-CCHffi&tft££titzfrt'5fr 
ZXtv-Jb 0 1 T'fiJSrL. CCH»S^ft$*iftL^ 
ftl=t£(^cttSttflt*>-- ^>7 8 0 2 (::&&. co^lli 
fiy-^>X8 0 2t!t tH>^'J>>hL (X<x 
y3?803) % £ ^(CX^f ^3^8 0 4 t? t >TCDj±&£ 

7^8 05) o 

[0 0 6 9] 2»IiiJ A4 0 2 A<»S14 0 4*Si:§ 
£ I MatWa-KttMffatS© 1 ^ CCD**-*/* 

nfcli. *fxf7?8 0 1 T?CCHSga<&£;h,*:<!: 

[0 0 7 0] (B9C7)iiiSv/~->r>x|zo^T) ±i*L 
fcB5~B8(&»B*>— >tr>XT*l4. lO0XD7ht* 



[007 1] 09lt CCDcfc 5 ^ffiliv— ^>XCD^Tr 
fey. DC*Z>-ky h»* ■ CCHffigX-x^^7 02 

^^^^9 0 1 T?XD 'V hffS^ OlZfg^ 
L. 'XG>Z>TyZf9 0 2t*XP h#^SG0flt£-r 
'J>>hLT. Xf 7^9030 rTCHiftgfl (il 
IS) J lz»y % CCD& % Xf^?904T*CRCl7- 
0>«iaS£S««JK$ffi (RSS I) CD^fcb^fr^o 
T. X^^3^9 0 5T*XD-/ h#^-S^BfffittS 1 fzS 
Lfci*HS*:fc**-C. ia«v-^r>X9 0 6^fT 

[0 0 7 2] ^MIv~^>X9 O 6T*f£. X^f^^9 

0 7tCRCl7- *<gfcaj$*t. AOXf 7^9 0 8t 
RSS I A<PirSl/^R 1 cfcy ti/h*t^*ij^**tfc» 
a. Xf 7^9O9T'fti:^l:5^/W7X0fI 
£*TlV 7^9 0 2l:i^ o 

[O O 7 3] X-x^^9 0 h#^S*< 

fifr^filS 1 Izm-f&t* 7>7 L yZ?9 1 OT-CRCI7- 

T7^9 1 1 7XP7 hf^S^ 0|Z^ 'J7L, Xiry 

3^9 o 2-9 o eo>mm&mv&-t 0 

[0074] 7sTVZf9 0 5tCRCl7- ^HIeISM 
#S!^g£M 1 \zm^^>tX^vy9 1 2IC^y. RSS 
I0¥^llmean (RSS I) <t^ftR i 

dCDX^r^^g 1 214. i60Xf 7^6 0 2 tft 

t£r-fey. ccD^ij^Sfz^o-cx-x^^s i 10 rx 
&v h^M^^j fr. Xf7^5 i 3 CD rjnagftJEMK 

[O 0 7 5] -T^^>*, % X^r^^9 1 2T*me an ( R 
SSI) *<R i cfcy^^-lNii^ (NO) |ZI4. (E 
1) : RSS I*<ffi£«icl:yi*£<. T»*^HIP»M 
T^I^IClfLTU^^^LtXf 7^5 1 licit 

^. BS^t>CD|g^|Ccfc >JXf7?5 1 2T*XP7 hg£ 

H^fr^fc^. xf7?9 0il:I^, 0 

[0 0 7 6] iSlZ. X-^^^g 1 2 7?me an (RSS 

1 ) A<R i cfcy/h$l^»* (YES) RSS I A< 
«3Efficfcy t,/Jv$ <. (E2) : fi-^U^;U^/h$<. 
»*t#lz £ o T C R C X ^ — *<j|^ L T t ^ ^> t mfe L T 
X^r^^S 1 3lzm&. BSIZ»LT«a»MS*S 

ajL. xf7?5i4t^sati (/\>k^-^) ^ff 

L^. $f>lCX^^^5 1 5T'CCH£fS&LTiif£y > 
[0 0 7 7] ftfc\ m±fi«LfcH5-B9 0)aBi/- 

^>xjgta^tTHHtii c <t t prtE-efe^ 0 
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0 3(7)5** 10 4a. .104 b(3)2*I}$ft (|40 

1 4fr&B*«J»«#1 23^5^1 0 4 a, 104 

BlSDy h<D I C"CI4 5**1 0 4 a, 104 b 

Hi:i«Mf123S5+t104a, 104bl: 

[007 8] d*UC*tU I QASMMl 03CD& 
5**1 0 4 a. 10 4 b 2 *BttttJ&<«fc 
I*. Hi OlC^J^lcMfflflM 1 4^t>5**1 0 4 
a. 1 04 b|C»lti^lZli||»fi*1 2 3 a, 1 

[007 9] Z i4|Z^Lfc8t(DIM2$lji 
=1— KO'«T»l*. M»a-K$MBx8 = 64i»t 

Lfc*3l=**0>aB+. 2&BUJ*4 0 2l4tt*fll4 
■1 0 .4 S^^.-CXAXJfe.— LM ZMm^ J==-Ki*.2 *Iffi*>4- 
O 2A<tt«M/h$ftttt«:*«l:5lc»ffi$*tTL\*i:# 

jilCcfcoT. Q^3^-ro. «^3x3 

-1 (3!?E#) =8[slf£lt I M2W3 - KSftfcSl* 
2*gBb*4 0 2*WSfl|4 0 4*ailCiiL^ 

[0 0 8 0] (ft3 0)ft>SKflB) *X9il=*«Sttflt;& 
;£I4. y-fu* h ^3>SflMlttna)4NiLax 

(5**) t?»±-r*flE*<D*«(Z)2««lcot^t,. 
ra«i-*»75fc€>. SI 11*. **Ka>S3a)iilfi^® 

<t its *»wicj:*a««**tafflLfcx-/<-^ 

[0 08 1] H1 1 1 izfclNT. 7>ft3 0 1 
<lRFfl^l*ffi^^lgifgg3 0 2T:ltltg$tL, ^^IZiiJ 

mat?* 3 03-e-f * — v(i#*^yi»A^tc^, 
S3 0 5*>&«|&**i4p— *;HS# 4:5 

[0 0 8 2] mi 5**3 0 43^6©* 1*IB«»»« 

frtis * &rci&»zi6i:r+mBaJt«S3 0 7T?it'iB 

SFfrfcSL m2SXS&^^S (S2 5W) 3 0 8T*P 

T»aAAi/^;u 2 0 1 
Sflffift A* 12 0 3 
BrS«**T»*JtD/ I 
2*I«1EI I M2 



«#> t5*-»ys*trm2*raja«{i#izs»»sE 

[0083] «2 5**3 0 8**&(D*2+|lflJB*«# 

tt. *r B i^?s^-<;u^ 3 i o-eifiS(D^**;u*<it«iF 
*u £&l=4>m.JISMHn3 1 iT?Jt«**Lfc*. a/ 
d aE»s 3 1 2-e-r-f S?*JHt#lc**S*u -r-r v£ 
JLHI-*aaUP3 1 3|-A*j£*l6 0 -r-f 
SB3 1 3T-I4. B 1 ic^LfeSV h3X-va> 
»««£fil«rz. 4>fc< ttgiSi i 1 £S««JK£ 
ft (RSS I ) »£EIB1 2 2<tx^-^£lilHl£&1 1 3 
fctfclflMttffll 1 4£«;LTl*&. 
[0 0 8 4] X-/Wp^ >§{f^Tr(4 

mi 5**3 0 4-e«±*S3*g3&<flS«±:£<& 
fctf>. 9>MMI#3 2 3IC<*:oT5**3 0 4*3* 

a. 

^[XMX8^5U*.fc^B^^ 

o 4ic»LTa>^a*a>«i'»SfTort^«A<. *MJia& 

^12 5**3 O 8fC»L-rffi*(D*J»*fT-3Tti«fe 
I*. «I»^3HSI4*»||Z3S:**«..*1 5**3 O 

4fc£tfm25**3 O 8(Z>H*lZ»J»S^lt«Ctt, 

[oo8 6] , ja±KWLfc«fc5f3. *jbho>mkkbi:: 

f4JBaftflkK&S (5**) OlH3Km{*-e«iEL. ^f§J^ 

/mmL -effii&ft, sp>izfiftfticaiLf=*«« 

fflB»*3lE«-r*Z4:*<-e** D ;^ft^<b. H{£ 

ffl3B*0>*<b«(3J:oT. JVftftKSlSOStttttfKfl: 

[0 0 8 7] 

mmmi ±»Lfc*i6»»ic»-3* % ntscDPHsraj 

lt(7)y>r U<7 ha>/«-^3>»««ffl»a*K«IS 
(5**) ICOINT. ^MA*U^<;k SflSftA* 
UK;u v Xaj«WLfc2«a»*«. A***Lfc2* 
BU*;U,. RSS iaSttfZOL^TttKLfco Si 2 
14. B4lzSLfc**WIZckftfi»«*a*afflLfc«B 

atKftiMi (5**) (DBfraam*. T»au».- 2* 
[0088] 

: 69dB// 

: 1 9 d B u 

: 5 0 d B 

: 6 5 d B 
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xtsmwLtz 2 xm&mm 1204 

Rff^D/U 12 0 5 

A*m« ufc 2 ;*sig*fit 1 2 o e 
A^SSUfc2^Ui*g'hfill 20 
Afi&W-Ltz 2 jfcg u^u 1202 
ffigATJlf-SyU^UOSTCfitl 20 7 
(ft. ±IBIS<llzl*. l^$|^(D*1b»l**BSLr 

&&) . 

[00 8 9] Hi 2 -5 1=. A*^S:Lfc2^ 

1/^1 2 0 211 IM2$«Wi^-K* ? T4J 

r 5 j rej r7 j <Dii-&(::. A^&SLfcftSfii 1 2 

0 4£iS£LTfcy, *S!B^<DS**«75SlCj:y. 2* 
*SIIHlcJ:i,g*i<S^I*. JRX«kK»9 U**) fil 
liKUKDittB^ an e> t be e, frT* fe •& o 

[O O 9 0] 

[009 i] &tz. &mmt. m&mT5t%omtm~& 

[0 0 9 2] ^BJ05^M«7354l*iRfflttA<fc 

l=*V h=l>/*— 2?3 X— /<— < 

[SBoOfiSmfciiHSB] 

[Hi] *«9ll=.fc*£fflR#&$fil^fe9''<'U9 ha 
1 

[12] H l=ftlt&Sa*Jl&j£ai£l§)B(a«tJ££ii% 

-f :?a-}>?l 

[S3] 2Xss«»tttt$*-r«nsikftfMia}-ffi 
[14] **wiz«k-5£ffi«^a*fifflufc®»as« 

[as] n«6»iii=«6a«fli*>—y>x*#t?y'f 
>/\— v?3 >g{i^cDiaii->— ^>xrom i <r> 
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